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Abstract
Background: The total number of people affected by demen-
tia worldwide is increasing rapidly. Recent studies provided evi-
dence for the contribution of modifiable risk and protective fac-
tors to dementia risk. Although healthcare professionals could
play an essential role in informing the general public about the
relationship between lifestyle and dementia, it is unclear what
they know about this relationship. Therefore, this study assesses
the awareness of dementia risk reduction among current and
future healthcare professionals.
Design and methods: An online survey was carried out
among 182 healthcare students from Maastricht University and
20 general practitioners (GPs) and practice nurses in Limburg,
The Netherlands. The survey assessed the knowledge about risk
and protective factors of dementia and identified needs, wishes
and barriers concerning dementia risk reduction strategies.
Results: The majority of current (75.0%) and future (81.9%)
healthcare professionals indicated that dementia risk reduction is
possible. Among students, awareness of cardiovascular risk fac-
tors of dementia (e.g., coronary heart disease (44.5%), hyperten-
sion (53.8%)) was low. Most participants (>70.0%) would like to
receive more information about dementia risk reduction.
Conclusions: The majority of current and future healthcare
professionals were aware of the relationship between lifestyle
and dementia risk. However, there are still substantial gaps in
knowledge regarding individual dementia risk factors. Given the
essential role of healthcare professionals in providing lifestyle
advice, there is a need to increase awareness by providing edu-
cational programs focused on dementia risk reduction.
Introduction
Dementia is a progressive neurodegenerative disorder that
leads to memory impairments, difficulties in carrying out daily
activities and personality changes.1 The global impact of demen-
tia continues to grow as life expectancy increases. The rising
total number of individuals affected by dementia is accompanied
by increased healthcare costs and burden on caregivers, families
and society.2 The World Health Organization (WHO) has pre-
dicted that 82 million people in 2030 and 152 million people in
2050 will have dementia.1 Yet, the incidence of dementia in
Europe and North America has been declining over the past three
decades.3-6 Improved provision of and access to education and
better treatment and management of cardiovascular risk factors
(e.g., blood pressure control and antithrombotic medication)
may explain this decline.3,5,6
Since there is no disease-modifying cure for dementia avail-
able yet, dementia research has recently shifted to focus more on
the contribution of modifiable lifestyle factors like smoking,
physical inactivity and obesity to dementia risk. Modifiable risk
factors may account for up to 40% of all dementia cases world-
wide.3,7,8 The Lancet Commission on Dementia Prevention,
Intervention, and Care suggested that lifestyle modifications
may already have an influence on dementia risk decades before
the onset of dementia.3-8 These findings provide opportunities
for prevention of dementia through lifestyle interventions earlier
in life.9-11 This was recently supported by the WHO guidelines
on risk reduction of cognitive decline and dementia.1 Still, most
people seem to be unaware of a relationship between lifestyle
factors and dementia risk and consider dementia as an inevitable
Significance for public health
Since the number of individuals with dementia is increasing worldwide, dementia is a major public health concern. As there is no curative treatment for
dementia yet, recent research has focused on the contribution of lifestyle factors to dementia risk. Cumulating evidence has shown that modifiable risk factors
such as smoking, hypertension and depression are attributable to around 40% of all dementia cases. However, the majority of the general public is unaware of
the relationship between lifestyle and dementia risk. Although current and future healthcare professionals play an important role in informing the general pub-
lic about this relationship, the present study showed that there are gaps in knowledge on specific risk factors for dementia. Therefore, educational programs
are urgently needed to increase awareness of dementia risk reduction among current and future healthcare professionals.
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part of ageing.12,13 A recent study showed that 56% of the Dutch
population aged 40-75 years believed that there is nothing one
could do to decrease dementia risk.14 More specifically, the
majority of the population was unaware of the relationship
between cardiovascular risk factors and dementia risk.12,14
To decrease dementia risk within our ageing society, the gen-
eral public needs to become more aware of the influence of mod-
ifiable risk and protective factors. For this, healthcare profession-
als need to have adequate knowledge of preventative strategies
for dementia, since they play a key role in conveying this infor-
mation to the general public. Nevertheless, previous studies have
shown that general practitioners (GPs) only sporadically provide
advice on preventive strategies for dementia, which could be
explained by the concerns about their knowledge regarding this
topic.15-17 Survey studies conducted in Malta and Malaysia found
inadequate knowledge of dementia risk factors among pharmacy
and medical students.18,19 However, it is unclear what healthcare
students and professionals know about dementia risk reduction in
The Netherlands. Therefore, the current study aims to assess the
knowledge of dementia risk and protective factors among current
and future healthcare professionals in The Netherlands.
Design and methods
Study population and recruitment
The present study assesses the level of knowledge of current
healthcare professionals (GPs and practice nurses) and future
healthcare professionals (healthcare students) on the association
between lifestyle factors and dementia risk. The future healthcare
professionals sample consisted of students enrolled in various
health-related bachelor programs at Maastricht University
(Maastricht, The Netherlands), namely Health Sciences,
Biomedical Sciences, European Public Health, Medicine, and
Psychology. All (first, second and third year) bachelor students
from these study programs were eligible to participate in this
study (e.g., no age or language restrictions). Compared to the
Netherlands, where international students make up 20% of the
total student population, the student population of Maastricht
University is characterized by a large number of international
students (2019: 54% for all Bachelor’s and Master’s programs
combined). The current healthcare professionals sample included
GPs and practice nurses employed within the Province of
Limburg, The Netherlands. Compared to the rest of the
Netherlands, health disparities are persistent in the Provence of
Limburg, especially in South-Limburg. In the Netherlands, prac-
tice nurses are registered nurses with additional education and
training who work within an expanded scope of the general prac-
tice that includes diagnosing and treating specific medical condi-
tions [e.g., diabetes, cardiovascular risk management (CVRM),
chronic obstructive pulmonary disease (COPD)].
Students were recruited using advertisements in faculty
newsletters, through social media platforms, as well as via
poster/leaflet distribution within university buildings. The local
GP associations Cohesie and Huisartsen Oostelijk Zuid Limburg
(HOZL) approached GPs and practice nurses via a weekly
newsletter, and the GP association Zorg in Ontwikkeling (ZIO)
contacted them via a personal letter. The present study was
approved by the Medical Ethics Committee of Maastricht
University Medical Centre+ (METC azM/UM) (reference num-
ber: 2019- 1054).
Measurements
Both study samples were asked to complete an online survey
(LimeSurvey). The survey was available from April 2019 to
September 2019. All participants received an information letter
and signed a digital informed consent form prior to participation.
Participants were asked to complete questions about their study
program (for students) or the number of years of professional
experience (for GPs and practice nurses) to confirm eligibility.
The survey also included items on socio-demographic factors
(e.g., age, gender). To assess the knowledge about dementia risk
reduction, a 24-item questionnaire from the Dutch
‘MijnBreincoach’ survey was used,14,20 including ten translated
items from the British Social Attitudes (BSA) survey.21 These
items covered self-reported knowledge of dementia, personal
experience with people with dementia, dementia risk awareness,
and knowledge of modifiable risk and protective factors. Most
items were set up as statements. Participants indicated to what
extent they agreed or disagreed on a five-point Likert scale rang-
ing from ‘completely disagree’ to ‘completely agree’. The state-
ment used to measure our primary outcome (awareness of
dementia risk reduction) was: “There is nothing you can do to
reduce your risk for dementia.” Further, the survey included
statements on 12 modifiable risk and protective factors of demen-
tia incorporated in the validated ‘LIfestyle for BRAin Health’
(LIBRA) index.9,22 This validated dementia risk index was devel-
oped to yield insight into one’s personal potential for reducing
dementia risk. Factors included in the LIBRA index are physical
inactivity, smoking, alcohol use, cognitive activity, healthy
diet/Mediterranean diet, depression, hypertension, obesity, dia-
betes, hypercholesterolemia, coronary heart disease, and renal
disease.9,22-27 All statements about LIBRA factors were set up to
be correct (e.g., "High blood pressure increases your risk of get-
ting dementia" and the number of correctly identified LIBRA fac-
tors was summed up to evaluate someone’s overall knowledge of
LIBRA factors (our secondary outcome). Furthermore, the partic-
ipants were asked whether they would be interested in acquiring
more knowledge regarding the relationship between lifestyle and
dementia/brain health, their preferred information source, and
perceived barriers to engage in a brain-healthy lifestyle. The
questionnaire, available in both Dutch and English, consisted of
30 items for students and 29 items for GPs/practice nurses. For
students, an additional item was included about the exposure to
the topic dementia risk reduction as part of their study program.
The English version of the complete survey (for both study sam-
ples) is shown in Appendix 1.
Statistical analysis
Independent samples t-tests and one-way ANOVA tests were
used to examine whether there were differences between years of
professional experience (within GPs/practice nurses), study years
(within students), study programs (within students) and gender
(within students) regarding the awareness of dementia risk reduc-
tion (primary outcome) and the number of correctly identified
risk and protective (LIBRA) factors (secondary outcome). X2
tests were used to investigate whether participants who stated
that their knowledge of dementia was good were more aware
(both for our primary and secondary outcome) compared to par-
ticipants who indicated that they had poor or reasonable knowl-
edge of dementia. All statistical analyses were performed using
IBM SPSS statistics (version 25). The level of statistical signifi-
cance used was p<0.05.
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The study sample consisted of 182 students and 20 GPs/prac-
tice nurses. The characteristics of the students and GPs/practice
nurses are summarized in Table 1 and Table 2, respectively.
Awareness of dementia risk reduction
In the student sample, 81.9% was aware of the relationship
between lifestyle and brain health by indicating that dementia
risk reduction is possible. Three quarters (75.0%) of the
GPs/practice nurses stated that dementia risk reduction is possi-
ble. More experienced health care professionals (11-40 years) did
not agree more often with this statement compared to less expe-
rienced health care professionals (0-10 years) (66.7% vs 87.5%;
X2(1)=1.111, p=0.292). There were significant differences with
regard to the percentage of students who were aware of the rela-
tionship between lifestyle and brain health across study years
(year 1: 69.2%, year 2: 88.1%, year 3: 82.8%; X2(2)=8.268,
p=0.016). In the student sample, there was no association
between gender and awareness of the relationship between
lifestyle and brain health (males: 90.0%, females: 79.6%; X2(1)
=2.284, p=0.131). There were no differences between study pro-
grams with regard to the awareness of the relationship between
lifestyle and brain health (Health Sciences: 88.1%, Medicine:
82.4%, Biomedical Sciences: 77.1%, European Public Health:
78.9%, Psychology: 88.2%; X2(4)=2.729, p=0.604). Moreover,
47 students (25.8%) stated that their knowledge regarding
dementia was good, 104 students (57.1%) indicated that their
knowledge was reasonable, and 31 students (17.0%) indicated
that their knowledge of dementia was poor. Among the students
who indicated that their knowledge regarding dementia was
good, 40 students (85.1%) agreed with the statement dementia
risk reduction is possible. Furthermore, 87 students (83.7%) who
indicated that their knowledge was reasonable agreed with this
statement. In addition, 22 students (71.0%) of the students who
indicated that their dementia knowledge was poor agreed with
the statement that dementia risk reduction is possible. Of the
GPs/practice nurses, 6 professionals (30.0%) indicated that their
knowledge of dementia was good and 14 professionals (70.0%)
stated that their dementia knowledge was reasonable. Among the
GPs/practice nurses that indicated that their knowledge was
good, 5 professionals (83.3%) agreed with the statement that
dementia risk reduction is possible. Amongst those that indicated
that their dementia knowledge was reasonable, 10 GPs/practice
nurses (71.4%) agreed with this statement. There was no signifi-
cant association between self-reported dementia knowledge (e.g.,
poor, reasonable or good) and the percentage of participants that
agreed to statement on dementia risk reduction in both students
(X2(2)=3.037, p=0.219) and GPs/practice nurses (X2(1)=0.317,
p=0.573).
Knowledge of dementia risk and protective factors
The proportion of students (n=20; 11.0%) and GPs/practice
nurses (n=1; 5.0%) that correctly identified all twelve risk and
protective factors of dementia was low. Moreover, 99 students
(54.4%) and 13 GPs/practice nurses (65.0%) correctly identified
8-12 risk and protective factors, and 38 students (20.9%) and 3
GPs/practice nurses (15.0%) only identified 0-4 factors correctly.
There were no differences regarding the mean number of correct-
ly recognized risk and protective factors between more experi-
enced (11-40 years of professional experience) and less (0- 10
years of professional experience) experienced GPs/practice nurs-
es (7.83±2.17 vs 8.50±2.88; t=0.592, p=0.561). In the student
sample, there were significant differences with regard to the
mean number of correctly identified risk and protective factors
between the different study years (F(2, 181)=5.332, p=0.006).
First year bachelor students identified less risk and protective
factors correctly compared to second (6.46±3.39 vs 7.96±3.26;
p=0.020) and third year students (6.46±3.39 vs 8.59±2.50;
p=0.014). On average, male students identified more risk and
protective factors of dementia compared to female students
(8.58±2.74 vs 7.37±3.36; t= -2.087, p=0.038). There were no dif-
ferences between the study programs with regard to the mean
number of correctly identified risk and protective factors (Health
Sciences: 8.31±2.93, Medicine: 8.35±3.52, Biomedical Sciences:
7.51±3.25, European Public Health: 6.63±3.25, Psychology:
6.12±3.08; F(4, 181)=2.314, p=0.059). Since the sample size for
the Biomedical Sciences study program was reasonable (n=70:
Year 1: 19; Year 2: 44; Year 3: 7), differences between study
years were investigated. Yet, no differences were found with
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Table 1. Group characteristics of the healthcare students.
Group characteristics                                                n=182
Age, mean (SD)                                                                                20.5 (1.8)
Age-range, n (%)
18-20 years                                                                                113 (62.1%)
>20 years                                                                                   69 (37.9%)
Female gender, n (%)                                                                   142 (78.0%)
Bachelor study program, n (%)
Health Sciences                                                                        42 (23.1%)
Medicine                                                                                    34 (18.7%)
Biomedical Sciences                                                               70 (38.5%)
European Public Health                                                          19 (10.4%)
Psychology                                                                                  17 (9.3%)
Bachelor year, n (%)
Year 1                                                                                          52 (28.6%)
Year 2                                                                                         101 (55.5%)
Year 3                                                                                          29 (15.9%)
Table 2. Group characteristics of the GPs/practice nurses.
Group characteristics                                                 n=20
Age, mean (SD)                                                                               48.5 (10.7)
General practitioners                                                             45.6 (12.3)
Practice nurses                                                                         53.7 (3.3)
Age-range, n (%)
30-50                                                                                            9 (45.0%)
>50                                                                                              11 (55.0%)
Female gender, n (%)                                                                   19 (95.0%)
Number of general practitioners and practice nurses
General practitioners                                                             13 (65.0%)
Practice nurses                                                                         7 (35.0%)
Number of years of professional experience, n (%)
0-10                                                                                            8 (40.0%)
11-20                                                                                           8 (40.0%)
21-30                                                                                           3 (15.0%)
31-40                                                                                            1 (5.0%)










regard to the mean number of correctly identified risk and protec-
tive factors between study years of the Biomedical Sciences pro-
gram (year 1: 6.63±3.77, year 2: 7.52±3.04, year 3: 9.86±1.95;
F(2, 69)=2.637, p=0.079). Of the participants that reported that
their dementia knowledge was good, 32 students (68.1%) and 5
GPs/practice nurses (83.3%) identified 8-12 dementia risk and
protective factors correctly. Of the students stating their dementia
knowledge was reasonable or poor, 54 students (51.9%) and 13
students (41.9%) correctly identified 8-12 risk and protective fac-
tors for dementia, respectively. There was no association between
self-reported dementia knowledge (e.g., poor, reasonable or
good) and the mean number of correctly identified risk and pro-
tective factors in both students (poor: 6.74±3.42, reasonable:
7.51±3.26, good: 8.49±3.03; F(2, 181)=2.904, p=0.057) and
GPs/practice nurses (reasonable: 7.50±2.38, good: 9.50±2.07;
F(1, 19)=3.181, p=0.091).
Students identified cognitive activity (92.9%), healthy diet
(87.4%) and physical inactivity (84.1%) most often as being a
risk or protective factor for dementia. GPs/practice nurses cor-
rectly identified physical inactivity (90.0%), hypertension
(85.0%), and cognitive activity (85.0%) most often. Students
least often recognized vascular-related factors such as chronic
kidney disease (28.0%), coronary heart disease (44.5%), hyper-
tension (53.8%) and obesity (54.4%) in relation to dementia risk.
GPs/practice nurses least often identified low-to-moderate alco-
hol use (35.0%), depression (40.0%), obesity (55.0%) and chron-
ic kidney disease (55.0%). Compared to students, GPs/practice
nurses recognized hypertension (85.0% vs 53.8%; t=3.465,
p=0.002), diabetes (80.0% vs 59.3%; t=2.092, p=0.047), chronic
kidney disease (55.0% vs 28.0%; t=2.269, p=0.033) and coronary
heart disease (70.0% vs 44.5%; t=2.288, p=0.031) more often as
risk factors for dementia. The percentages of correctly identified
dementia risk and protective factors in both samples are present-
ed in Figure 1.
Male students identified smoking (85.0% vs 62.7%; t=3.180;
p=0.002), physical inactivity (97.5% vs 80.3%; t=4.119;
p<0.001), diabetes (72.5% vs 55.6%; t=2.036; p 0.046), healthy
diet (95.0% vs 85.2%; t=2.130; p=0.036) and chronic kidney dis-
ease (42.5% vs 23.9%; t=2.135; p=0.037) more often as being a
risk or protective factor compared to female students. Students
from the Biomedical Sciences study program recognized smok-
ing more often as being a dementia risk factor compared to
Psychology students (77.1% vs 35.3%; p=0.009). Health
Sciences students identified coronary heart disease more often as
a dementia risk factor in comparison with students from
Biomedical Sciences (69.0% vs 34.3%; p=0.001), European
Public Health (69.0% vs 31.6%; p=0.045), and Psychology
(69.0% vs 17.6%; p=0.002). Medicine students recognized coro-
nary heart disease more often as a dementia risk factor compared
to Psychology students (58.8% vs 17.6%; p=0.037). Figure 2
shows the percentages of correctly identified risk and protective
factors among the different study programs.
Needs, wishes and barriers
Most students (73.1%) and GPs/practice nurses (70.0%) indi-
cated that they would like to receive more information about the
relationship between lifestyle and brain health/dementia risk.
Both students (68.4%) and GPs/practice nurses (55.0%) indicated
that they would like to receive information on this topic via the
Internet, followed by visiting the website of the Dutch
Alzheimer’s Association (students: 40.8%; GPs/practice nurses:
55.0%). In addition, students would like to gain more informa-
tion through their study program (66.1%), consulting their GP
(40.8%) and via the website of the municipal health services
(31.0%). The largest barriers for implementing a brain-healthy
lifestyle in daily life were lack of knowledge (students: 59.2%;
GPs/practice nurses: 40.0%), lack of time (students: 54.0%;
GPs/practice nurses: 50.0%) and lack of motivation (students:
27.0%; GPs/practice nurses: 15.0%). Other barriers for students
were having difficulties with organizing (27.6%), financial rea-
sons (25.3%), and health problems (6.9%).
Discussion
The current study assessed the knowledge of current and
future healthcare professionals on dementia risk reduction. Most
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Figure 1. Percentages of correctly identified risk and protective
factors for dementia among both GPs/practice nurses and stu-
dents. *p<0.05.
Figure 2. Percentages of correctly identified risk and protective
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of the students and GPs/practice nurses were aware of a relation-
ship between lifestyle and dementia risk. Nevertheless, there are
still some substantial gaps in knowledge in both groups regarding
individual dementia risk factors, especially regarding cardiovas-
cular risk factors. The majority of participants indicated that they
would like to receive more information on the relationship
between lifestyle and dementia risk, primarily via the Internet
(both groups), their study program (students) and their GP (stu-
dents). The current study shows that Dutch healthcare students
were in general aware of the relationship between lifestyle and
dementia risk. In a recent Malaysian study, only one third of
pharmacy and medicine students was able to correctly identify
potential risk factors for dementia.18 Although the study samples
were comparable regarding age and gender distribution, the cur-
rent study showed a higher level of awareness among Dutch stu-
dents. The exact reason for this difference is unclear and might
be related to several causes and/or circumstances. For instance, it
could be related to a difference in the attitude towards dementia.
In a previous study, Malaysian medicine students showed fewer
positive attitudes towards dementia compared to medicine stu-
dents from the United Kingdom.28 Furthermore, this difference in
the level of awareness between countries could be related to
national dementia initiatives. To increase awareness of and to
reduce the stigma around dementia, several countries, such as the
Netherlands, have recently implemented a National Dementia
Strategy. While the current study showed a higher level of aware-
ness among students, particular gaps in knowledge exist regard-
ing cardiovascular risk factors. Around half of the healthcare stu-
dents did not recognize cardiovascular factors as being risk fac-
tors for dementia. This knowledge gap regarding cardiovascular
risk factors has also been previously reported among the Dutch
general public14 and might be explained by the notion that the
general public is becoming more aware of the association
between cardiovascular risk factors (e.g., hypertension, diabetes)
and cardiovascular complications (heart health) instead of link-
ing those factors at the same time to increased dementia risk
(brain health).29,30
Among GPs/practice nurses, one in four indicated that
dementia risk reduction was not possible. However, most of the
GPs/practice nurses were aware of the contribution of cardiovas-
cular factors to dementia reduction. This is in line with a previous
study conducted in Hungary in 2019 among 209 GPs demonstrat-
ing that GPs listed vascular and metabolic risk factors most often
as being risk factors for dementia.31 In contrast, a study conduct-
ed in Spain reported on the unawareness among GPs and pharma-
cists with regard to hypercholesterolemia and hypertension as
being risk factors for dementia.32 Differences in the knowledge
of healthcare professionals between countries might be due to
several factors/circumstances such as the national policy on
dementia and the availability and the level of educational/train-
ing programs for healthcare  professionals focused on dementia
(risk reduction).33
Interestingly, both students and GPs/practice nurses who
indicated that their knowledge of dementia was good, did not
show more awareness than participants who indicated that their
knowledge was reasonable or poor. This shows that current and
future healthcare professionals might overestimate their knowl-
edge or feel unsecure about their own knowledge of dementia.
The lack of confidence of healthcare providers about their knowl-
edge of dementia and healthy ageing has previously been report-
ed.15,16 This could explain the alarming finding that although
healthcare professionals believe they should play an important
role in identifying individuals at risk for dementia, they only spo-
radically provide advice on dementia risk reduction to their
patients.17,34 Lack of knowledge also was identified by both the
students and the professionals as the main barrier why they per-
sonally do not engage in a brain-healthy lifestyle. However, most
of the participants indicated that they were eager to learn more
about dementia risk reduction and students specifically indicated
that they would like to receive information via their study pro-
grams. In a previous study, GPs themselves identified a need for
more dementia education in undergraduate, specialist and ongo-
ing training.35 These findings together suggest that there is a need
to address dementia specifically both in undergraduate and post-
graduate programs. Therefore, implementation of this topic with-
in the curriculum of health-related study programs could be a
promising first step to raise awareness among future healthcare
professionals. Although most study programs have a general
introduction on the topic of dementia in their curriculum, infor-
mation about (modifiable) dementia risk factors and preventive
strategies is often lacking. Therefore, it is suggested to include a
dedicated lecture on dementia prevention with a focus on cardio-
vascular risk factors to dementia risk to increase awareness
among current and future healthcare students.
Apart from identifying individuals at risk for dementia, the
knowledge of healthcare professionals regarding modifiable
dementia risk factors is also important from a public health per-
spective. Previous studies have found that the majority of the
general population in Europe, United States, Eastern Asia, Israel
and Australia did not believe dementia risk could be reduced by
lifestyle changes.12-34 A recent study conducted in The
Netherlands showed that 56% of the general population was
unaware of a relationship between lifestyle and dementia risk.14
Although a recent public health campaign in The Netherlands
was not able to reach a population-level increase of awareness of
dementia risk reduction, it showed that individuals exposed to the
campaign were more aware of dementia risk reduction and more
inclined towards behavioral change.20 Besides public health cam-
paigns, the emergence of Massive Open Online Courses
(MOOCs) provides an opportunity to globally improve public
awareness of dementia risk reduction.36 Additionally, healthcare
professionals should function as a reliable source of education
for the general public, once adequately educated. Importantly,
not only the healthcare professionals mentioned in the current
study should benefit from dementia-specific training, but knowl-
edge gaps have also been identified in other dementia healthcare
providers such as nurses and aged care staff members.37 Thus,
there is a need to inform all current and future healthcare profes-
sionals about dementia risk reduction. This is also in line with
recent recommendations to implement dementia prevention
strategies on a societal level.1,3,8,38 Effective strategies to increase
awareness among healthcare professionals include educational
programs with an interactive approach that provide tools to sup-
port the application of training into practice.39 Although these
programs are likely to improve professional awareness, policy
changes might be urgently needed to support awareness on a larg-
er scale. Therefore, education focused on dementia risk reduction
should be incorporated in the training programs of all healthcare
professionals working within the dementia field or working with
people at risk of dementia.
Maintaining a healthy brain throughout the whole lifespan is
also crucial for dementia risk reduction.38 Therefore, dementia
prevention strategies should not only start at the age when first
changes in the brain occur (40-75 years of age) but should
already start decades before (e.g., adolescence). Due to their
large population reach, healthcare professionals such as GPs and










practice nurses would be the most suitable group to provide
lifestyle advice in order to reduce dementia risk on the long term.
For example, hypertension is the most common reason to visit the
GP in The Netherlands. The GP or practice nurse could use this
appointment to explain the link between hypertension and both
cardiovascular and brain health and provide tailored lifestyle to
lower the blood pressure. Next to increasing awareness, the link
between lifestyle and dementia risk might be an additional stim-
ulus for people to make sustainable lifestyle changes.
One of the main strengths of our study is that students of mul-
tiple health-related study programs participated. These future
healthcare professionals will be employed in various disciplines.
Besides medical doctors, other healthcare professionals (e.g.,
psychologists, public health advisors) will also meet middle-aged
individuals who are interested in ways to foster their brain
health.40 Another strength of the current study is that non-Dutch
students were also able to participate because the questionnaire
was available in both Dutch and English. By including non-
Dutch students, the current study sample serves as a good repre-
sentation of the international student population of Maastricht
University. Additionally, our study samples were representative
in terms of mean age of GPs/practice nurses (The Netherlands:
48.0 years; current study: 48.5 years) and percentage of female
healthcare students (The Netherlands: 74.1%; current study:
78.0%). To our knowledge, this is the first study reporting the
knowledge of students from different healthcare fields on the risk
and protective factors for dementia. Moreover, a similar method-
ology as in previous dementia literacy studies was used.14,21 This
provides consistency related to existing knowledge and allows
for some comparisons between studies.
However, our study has some limitations. Due to small sam-
ple sizes, the generalizability of our results might be limited. The
participants of the study may not be an exact reflection of the
population of interest since participants might have been more
interested in dementia and health in general. Possible reasons for
this selection bias might be the restricted recruitment of students
and healthcare professionals. The student recruitment was limit-
ed to the use of social media, (news-)letters and posters and
leaflets and GPs/practice nurses could only be reached indirectly
via online newsletters or personal letters of GP associations due
to privacy issues.
In conclusion, the present study showed that most current and
future healthcare professionals were aware of the relationship
between lifestyle and dementia risk. However, a considerable gap
in the knowledge of specific risk factors, in particular cardiovas-
cular-related risk factors, still exists. Therefore, future education-
al programs should focus on the credo: ‘What’s good for the
heart, is good for the brain’. These findings and the participants’
desire to receive more information regarding the relationship
between lifestyle and brain health show the necessity of educat-
ing current and future healthcare professionals about dementia
risk reduction. Implementing dementia prevention in the curricu-
lum of different study programs and additional training of current
healthcare professionals could be a promising strategy to not only
increase awareness among healthcare professionals but also indi-
rectly among the general public.
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Abstract
Background: Mental health illness is not considered as a pri-
vate matter, as it affects not only the mental patient’s life and those
who are considered his/her immediate family, but also the society
as a whole. The involuntary examination and/or hospitalization in
the field of mental health as the basic first-line therapeutic solu-
tion in Greece, calls for an immediate intervention, which is sup-
posed to counterbalance the need for therapy and patient’s rights
of personal freedom and safety.
Design and methods: A research using questionnaire was real-
ized, consisting of 100 hospitalized patients in psychiatric clinics
(50 voluntarily and 50 involuntarily hospitalized) at the
Psychiatric Hospital of Attica. The sampling scheme was the strat-
ified sampling and the level of statistical significance was set to
α=0.05.
Results: The results have shown that involuntarily and volun-
tarily hospitalized mental patients did not differ significantly with
almost the entirety of the questionnaire; however, the involuntari-
ly patients were significantly more satisfied with the conditions of
hospitalization as well as assessing the overall quality of the serv-
ices provided during their hospitalization.
Conclusions: For mentally ill patients, greater importance and
stronger correlation with gratification, does not constitute the
admission procedure to the psychiatric clinic but the development
of effective communication and therapeutic relationship with the
staff, full knowledge and update about patient’s health condition,
medication, participation in therapeutic planning and hospitaliza-
tion in a regime of autonomy and respect for their rights.
Introduction
The most neglected public health problem could be mental
health disease. Discussing the obstacles that mental health pres-
ents to governments, families and in particular, to individuals with
mental health issues themselves, remains a taboo in most Member
States. Stigma, racism and discrimination are pervasive and
deeply rooted and can hinder any advancement towards meaning-
ful change if not tackled. There are also major legal and policy-
related obstacles to the complete encompassing of mental health
issues people in society, and little attempt has been made to over-
come them to date. There is little political support for change as
many policymakers struggle to see the treatment of people, with
mental health issues, as a matter of human rights.1
The term mental illness expresses, a large group of disorders
that pose difficulties in thinking, feeling, and behaving, leading to
patients’ functional implications as well as communication disor-
ders. Mental illness affects all population groups, regardless of
social, economic, and educational levels.1
Their prevalence in the adult population is estimated at around
10%, with variations to the detriment of women, while it is esti-
mated that approximately 20–25% of the population worldwide
will be mentally ill at least once in their lifetime.1 In particular, in
the category over 60 years old, 20% suffers from a mental illness.2
In terms of mortality, mental disorders are responsible for
8,000,000 deaths per year, a percentage that is 2.2 times higher
than the general population or people without mental disorders.3
Neuropsychiatric disorders constitute the third major cause for
loss of disability-adjusted life years (DALYs) in Europe at 15.2%,
after cardiovascular disease (26.6%) and malignancies (15.4%).4
In Greece, the prevalence of psychiatric disorders is 16% of
the general population.5 Studies claim that 1 in 6 Greeks aged 18-
70 years has developed clinically significant psychopathology and
1 in 12 serious psychopathology.6 The monthly prevalence of
major depression, from 3.3% in 2008, was found to escalate to
6.8% in 2009, 8.2% in 2011, and 12.3% in 2013.7 The suicide rate
increased from 3.58 suicides per 100,000 inhabitants in 2007 to
5.59 suicides in 2011.8
The above mentioned findings in Greece are partly due to the
financial crisis that the country went through over the last decade.
Many studies show the link between financial hardships and
depression,9,10 as well as the increasing use of psychic services,
focusing on psychotherapeutic treatment-psychological support.
The population’s financial problems and especially the affect of
unemployment, as expected, the arrival of new cases and the evo-
lution of the treatment of many of those served.11 However, the
usage rate of mental health services in Greece does not exceed 1/3
of the population suffering from mental disorders.6
Article
Significance for public health
The integration of tools for measuring patient satisfaction in the decision-making process is considered important to further improve the quality of services
provided to users of public health services. The benefits that result from the evaluation of patient satisfaction concern both patients themselves and health
professionals. The satisfaction of involuntarily hospitalized mentally ill patients is not only a matter of clinical significance but mainly a matter of ethics,
given that these patients are admitted for treatment without being able to terminate their treatment. The involuntarily hospitalized patients’ satisfaction of
provided health services is a particular challenge for the use of satisfaction measurement tools, as involuntary hospitalization is one of the most ethically chal-
lenging practices in medicine, which touches on the rights and freedoms of the patient.
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